Villarinol (1), a new alkenoyloxy alkenol metabolite, has been isolated from the dichloromethane extract of Villaria odorata, an endemic Rubiaceae Philippine plant, along with the known compounds stigmasterol and 4-hydroxybenzaldehyde. The structure of 1 was elucidated on the basis of spectroscopic and spectrometric studies. The extracts of V. odorata exhibited moderate inhibition against Mycobacterium tuberculosis H 37 Rv, based on the colorimetric microplate alamar blue assay.
One of the interesting, but imperfectly known, endemic Philippine Rubiaceae genera is Villaria Rolfe. The genus is comprised of about five species from shrubs to small trees. Currently, a comprehensive study including a phylogeny of Octotropideae is lacking. In the recent molecular study of Villaria [1] , Hypobathrum and Pouchetia are the closest genera. V. odorata (Blanco) Merr. is a flowering and fruiting shrub or small tree that is distributed in Luzon (Bulacan, Quezon, Albay, Cagayan, Isabela, Camarines, and Sorsogon Provinces), Visayas (Leyte) and Mindanao (Surigao Province). As part of research directed towards the discovery of bioactive new metabolites from endemic Philippine plant species [2], we started phytochemical work on V. odorata which led to isolation of a new alkenoyloxy alkenol derivative, villarinol (1), together with the known compounds, -sitosterol and 4-hydroxybenzaldehyde.
The new alkenol metabolite, villarinol (1) , was isolated as a colorless oil. The 500 MHz 1 H NMR spectrum revealed nine signals for two overlapping terminal aliphatic methyl groups (0.89), methylenes (1.30, 1.61, 2.05, 2.31, 2.78), two protons (4.13, 4.30) associated to an oxymethylene, a carbinol proton ( 5.26) and four olefinic protons ( 5.44). Inspection of the 13 C NMR data showed the presence of 2xMe(14.0, 14.1), several methylenes at 22.5-34.2, a CH 2 OH at 62.1, an oxymethine at 68.9, olefinic methines at 127.9, 128.0, 129.7, 130.0 and the carbonyl ester at 173.2. In the 1 H-1 H COSY spectrum, the polar western segment was deduced through a system of coupled protons at 4.13, 4.30 (H-1), 5.26 (H-2) and 2.05 (H-3). The  4 -alkenoyl moiety was elucidated based on 3 J couplings of H-2' to H-5' protons ( 2.78, 2.05, 5.44, 1.30) . The connectivities in 1 were further ascertained through J CH correlations observed in the HMBC experiment. The trans (E) configuration of the double bond was evidenced by the chemical shifts of the carbons next to the double bond at δ 34.7 (C-5) and 34.0 (C-3') in 1 [3] . The length of the alkenoyloxy and alcohol chains, which led to the establishment of the molecular structure of 1, is based on the fragmentation pattern deduced from the EIMS. The molecular formula was calculated to be C 40 H 76 O 3 based on the peak at m/z 603 (M-H). The biogenetic pathway of 1 is presumed to proceed via -hydroxylation of fatty acid 2 followed by acylation of hydroxy acid 3 with fatty acid 4 and finally, via chemoselective reduction of the carboxyl group of -acyloxy acid 5 ( Figure 2 ). An extensive literature search revealed that no compound so far of the type An evaluation of the antituberculosis activity of the crude extracts and purified compounds against Mycobacterium tuberculosis H 37 Rv was also investigated using the colorimetric Microplate Alamar Blue assay [6] . For comparison, rifampin was used as the positive standard (MIC=0.125 g/mL). Results (Table 1) show that the light petroleum and DCM extracts gave the highest inhibition compared with the crude and n-butanol extracts. The three compounds were all found inactive (MIC >128 ug/mL). In conclusion, we have identified a new alkenoyloxy alkenol metabolite, villarinol from V. odorata, along with the known compounds β-sitosterol and p-hydroxybenzaldehyde. Our study presents a significant contribution in the pioneering phytochemistry of the genus Villaria of the tribe Octotropideae. Evaluation of its inhibitory property against M. tuberculosis H 37 Rv, alongside its constituents also accounts for the first biological evaluation of this endemic Rubiaceae species.
Experimental
Plant material: Fresh leaves of V. odorata were collected from Mauban, Quezon in April, 2006. A voucher specimen (USTH5033) consisting of leaves, stem and flowers was deposited and identified (G. J. D. Alejandro) at the herbarium Research Center for the Natural Sciences (University of Santo Tomas).
Extraction and isolation:
Dried and ground leaves of V. odorata (3.59 kg) were extracted with DCM-MeOH (1:1) giving a green syrupy extract (130 g) after concentration in vacuo. Fractionation of this extract with solvents of increasing polarity afforded 3 subextracts, namely, light petroleum, DCM and n-BuOH. The DCM extract (15.0 g) was subjected to silica gel CC using light petroleum /DCM gradients to give 2 fractions. The first underwent further chromatographic purification using the same solvent to give a white solid that was recrystallized in acetone to yield -sitosterol (4.8 mg). The second fraction was chromatographed on silica gel with light petroleum/DCM gradients to give 6 fractions. The sixth fraction (162.1 mg) was further purified on a silica gel column using the same solvent system to give 1 (colorless oil, 10.5 mg).The second fraction that resulted from the previous purification was further chromatographed using a DCM-EtOAC gradient to afford p-hydroxybenzaldehyde (12.7 mg). Microplate alamar blue assay (MABA). Activity against replicating M. tuberculosis H 37 Rv (ATCC 27294, American Type Culture Collection, Rockville, MD) was determined using a fluorescence readout in the microplate alamar blue assay (MABA) [6] following incubation for one week with test compounds in glycerol-alanine-salts medium (GAS), as well as in medium without added iron, but with Tween 80 (GAST). The MIC is defined as the minimum concentration inhibiting fluorescence by 90% relative to bacteria-only controls.
Supplementary data: Copies of the 1 H and 13 C NMR spectra for compound 1.
